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Abstract of JP5270997 



PURP,OSE:To realize an atomic layer epitaxial 
device and atomic layer epitaxy suitable for mass 
production and causing no lowering of film quality, 
in the atomic layer epitaxy which is one of thin film 
forming technique and the atomic layer epitaxial 
device. 

CONSTITUTIONS an atomic layer epitaxial device 
for obtaining a prescribed film thickness by 
alternately exposing a substrate in atmosphere of 
plural different kinds of raw material gases and 
alternately forming a film on the surface of the 
substrate, the device is characterized in that a ring- 
like treating chamber 10 is formed between the 
inner wall 8 and outer walls 9 by concentrically 
arranging cylindrical outer wall 8 and inner wall 9, 
plural sheets of substrates 3 are put at prescribed 
intervals in the circumferential direction and a 
substrate holder 1 1 retained in the tangential 
direction is provided and the substrate holder 1 1 is 
attached in a rotating mechanism 12 rotating the 
center of the ring-like treating chamber 10 as a 
rotating center. 
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1 

C»*JS1] £Sc©g«©IS*4#xgH^*t;:£Sl;: 
SSftlgU SSffilC^SICJdSRftfT&S-tT, ffifc 

1§tt©fl.g(8) tfii(9) ftw*n*fcB«t-«i:t 
T. rtfl-g(8,9) KC'J>^ttOj!ia^(10)&^fiEbfc 

Ku>^©jaasao)rtic*nT« »&#©&«(3) 
##-rag«*;i^-ai) fttsittfc c t . 

1) > ^tfffia^ (19) © HH£ «f> .i> £ T * @<E«« (1 

ftRRtr "mfprxk^^-rr. 

M*R2'] IWEOU>y«5ttafc(10)K. rr#w 
KR*©RRft:iW»T.- RR:tfXRR*(13)i/tU7*r 

xrrr(i4) sxstrgHSbfc z. t *i«*tr *r*r 

1 RR©R*RXK**5'-RR. 
[RRR.3] »E«**^-(ll)fc, 2ffi©Sffi 
(3,3) jW+Gfe*0**T»«*nT*D. MBOK 

«Bf5tfX«*S8B(13)*«tr;A , 'J7^X#t«&SB(14)^ #«f» 
£fc>1i©g1S(3, 3) ©R»ftl*A/T?iBRU;fc:££ft$f« 

nwwui *ft©RR©Riwx*BjW'K:*Efc 

©R»fc#6R : FRxi;$'*3'---ttfc:*Vvr, 

«ffcSlS£S5L. &l;:/ , ?U7#Xfc«fcoTKRH:tfX 
RSR£#*»=©R*Mfx©»HRfc 

tT-e©*icxtssa&u. ^fc^yytfatyRflCfftf 

KRDRATRRTftJ^ftRHRRfc'UTfMtK 
*©«fc, iHE©m-©M^X©SHMt^-©IS^ 

#x©RH»«5EafcER-r*fc*e, **i*ti©K» 
#x©rh»©wk/vJ7:»x©»rR«ri*, ^ne 

■ffl&»H»©+fctra©*K£»»Stta;:iT, S« 
©RRff X©*H*ftR 0 &ATj£RTa#i£ 

«R=R»fcl/rfrfc5'J:fc» 
trsH^Rx K 

ir#R5] ttiB©ftR©Rfttf;%©RHR£Rmtt 

si-aPBojaa*. »*^2t3®©u>^©*!ia^ , t> 

■Cfrfc 5 E £ if * l!*JB 4 E«CDff?llx fcf * 
*3"-R. 
[RHOffR&Rifl] 

[0 00 1] 

T $> « R* 1 X £ * * J/-tM3 <k CfflfflB X K * * 
RHKHf a. ifi^RRjpJfflftffiOHftfcKttK » 
R©RAtt • i^-ft*Oil«*l*l±« t »*S*lTV>«. 



(2) 4*H¥5-2 7 0 9 9 7 

2 

feJttWtanTfcD, Hfflixtf^v-fctCiajg 
[0 0 0 2] S^ v iM«#RRfcJl:*6*\ ttttRftS 

ss-ras^fc, H«£RA*©ffK)P»RTes. m*. 

«, 8REL (xu* hn;w**yfe>;*) A*;P©|g 
. RRtt. • &*P6 • ft. *«+fc 

*RR • R£R«ft££&V»KaK©RJtftR3 , *"S& 

R, R«ta:*RR©itfX*SffiK«0«AT«RK:ft 
RU lR^RRl/TVXfc©, RAI|0!>RR«RR 

•eta. 

[0 003] 

[ft*©fiffi] H7ttR&R57-36168 <MMIICR«S 

nrvjaaRoR^RxKi'+s^-RRoRatw-rH 

-C&a. (a) Hli. »RRl*lCfcV>T, Hfftt©* 
ft.*)],?- 2 ©fl.® fc, nM#Me-RmR*Cft& 3 ft 
RDtfl*. #««3.K»rtlUT, Sfca«R©J§C8#X 
iO A, B. C©At3;fcIgf*#Xft!iiSf§4 a. 4b, 4c*! 
. ERSftTWa. 

[0004] isittf-ox, *a--3©ss«cifa-ra 
t. s«*^^-2*»E«fif*iR»cisiiE-ra;:t-c, r 

fflfcAtfX. JfcKBjtfX, C#X. A#X-fflRfc. K 

aafxtisanafca, 3SR©RH#xfcj:aB : PB 
xe^+iz-riW^Rt^a. 

[0 0 0 5] rhl^L- (b) Htt, saasi^icfcn 

ftJK9tttt> rc«5#HH£-fa;r£T, &g«#, 
50 #X\A©#RP6 a» Kfl;»XB©ttRP6b, WtfR 
R*f*A©«»P6a'\ilMBiU *HKRR©R»3tf 
X«««R*n*J:3lCft-3Tt»«. 
[0 0 0 6] (c) Btt. XffiRl«f'K*^T, 
-K*R©*S3t»0f>H*T4Je, H»^XAft^S 
R 1 lCtt*gbT. RT©«E3 fcRR3tfX'Aft^3(Ffc« 
RLftR. #RP7*&R»3tfXA«»RUfc«. W® 
^XBft«H&-ra. i©i5ICLT. KRjlfXAtBft 
■SJSKRRTac tTT,' R^RxbT5'*S'-RRtfTa 
5. 

40 [0 0 0 7] 

[RMja*Rftl/J:5fraR« (a) 0* 

±tf (b) H©*ISTtt, Mffl©IS«^X©tt*&ei5ftS 

w«ics&afi:eic»tt. -€-©Rftss*»iBieLTaffl 
rai5»cftt>Tt»at*. gfitKHflxttRPt© 

MftftRS'-^TSr, fflRR 1 +TMI©R»3!;X3J» 
SafD05, fcV»5RR*»*D. RK-fc*l«-R»ftR 

[0 0 0 8] ft«5"-;M)Kfifcr«t. Sffiftf? 

iha*T. Ji^^x^it&Pi&ssicwL.Basiia'e-ftH- 

50 n«»6*V>©T. fflRRrt-CR*at58£l,TRJt£ffi; 



-676- 



(3) 

3 

[0009] (c) B©<k3t;:, *aai+fcJK . 
s&»»a©R«ttfc&tf, 9mmm^<. 

£0, #ftK«rlBltffra, fc2©MH#*S. 

[0 0 10] nUTifXCctoTSlcOSfi^X i0 

[ooii] *»m0ttffiMfftjaB. ;i©,fc5fcraiit;: 

[0 0 12] a? 
Ha*»Wr*¥ffiHi«»rffiHT?*<5. B#«1©$B 

[0 0 13] *LT, JlOU>y«Offl31*10rtfc*^ 
T. 1S&ft©S«3£, RH#fflfcBS£©MHft*^ 

t» L*'b»«*iRiir«»-r*S«*;u^--ii39«ERS 

[0 0 14] H*H2©589iB\ WE©^***::* 

[0 0 15] i*S3^0JH MES«*A^-11 
2»©g«3, 3^«*^*>*«!>««-C*S««nT 
45 !K «[E0!)II»^X«««13*J;«AU7^X«lft«B 
14£, ^*£fc>-t§:©g«3* 3©a»ft^TB«bfc 40 

[0 016] n««4(D$Baa. sffix 

«f©««*fr&-5. JBHa»©««*. &3g£±#£Sf§ 
6U *fc;tU7»XTttK»«^ft-»-r*2:t"C, 



WB¥5-2 7 0'9 9 7 

'4. 

[0017] *©»fcff&3»=ai8©«iatt, fflta© 
sfceirr*fc*fc, *tt^n©M&#x©£Ha©ra 
ttE©i^«»«si«2:<fcT, sa©s«^rx©#s 

[0 0 18] M«H6<Z>X91tt. j»f2©8S-aPg©i&3ffi 

*ffaofc«ic»ra*©«a*tfa5»&K:- a*® 

[0019] 

t^o, *©+ic, «&«:©sffi3$, nmnmzm& 
©miB**5v>TE«u mmzitzmmzte-DT^zo 
"x?» a*©ftftK»i/T««aiojWKK *©£*, # 

ft*«*tt«T*, #«ft*3W«<, S8©M»#X© 

iO+'fc«»»#*^©T, 36R*^fc<. AltttRtfft 

[0 0 2 0] ff&H 2 ©<fc 5 (C, NB© U >4*R»MS 
lOfc, nH*ftlcHffe©!Blift*^T. Ktt#X#«&fi8 
i3t;tU7«x«»»i43WlESfc:ERanT^*fc», 
*B©0fi«Bl2T*«**y-llftaK*fcttlB*H 

tes-e-setf-c, *R©*«3*«u>y«ffla*io4 i & 

■EC»»U H»*Xi:71U7»^*«5!Ste«l&aft 

-So 

[0 0 2 1] ^©cfcptC, «^U>y«ffla*10*T.JK- 
iR»XtJH»»X©BK:; , CU7*X**«i|&sns©T?,- 
fta©yXU73tfX*«JBafD^5©fc«l»(T*, RH©<£ 
TtBfJkT**.*fc, *«*»K»3tfxtlK»ifX©+ 

«[iss(cfflbAn-r^©tsoT, «as»**t|Sj±L % 
[0022] m^ms \z&n\& nm&wttvvr-n 

\Z, 2iffl©SS3, 3**«+-&toi*©tt«T?*«SftT 
43 0, «[E©JR»*fX«l&«13*<t«/tU73tfX««*B 
14£, »*-&to*©S«3, 3©aB*#£^EKbfc 

[0 0 2 3] S*«4©^ffitri:n«; £1*S&-aK© 
araicioT, ««aiort©w»*x*3g±-fc:AWfti 

T«RT5fcft> »«©R*W;*©«£ft^fcH*l, 
T, AH©R©K?HxK**5/-j«T**. £©* 
ft-eBrS©RJ?*T«Blbfc*> »-©R*WX©*H 
at*n©JR»«X©*Bftft3ffifcE«r* 

■tn-€ r n©iB»^x©»H»©Rii;;tu 7#x©nfflfi 

£RM\ rn^©&5?H^© [ t 3 ^SSfB©S«^3i®'r5 

[0 0 2 4] Lfrb, R*#©dHtSraE*T**ffl©R 
tt, ft«JH»^X©iB'&ftll*tcKjl:T#**tt-CJ«R 
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5 

coo25] ®%m 5 ©«fc o (c. m&o>$&-®.m<D®m 

[0026] 

tt*#'*«MlTKWT«. H2ttlWWl~3E«fl!) 

10 0 2 7] ««©41.g8 trtg9MCJgJ«$nfcU> 
AL.fe«jg(C^:t>TVi«). -£LT. 81 (b) (C^-r«t 

air, «as^iofflis«Btt, awE**y-ii©iacott»f 
coo2 8] HwM-ca. Hi&natic. bc*4#x#«& 

$13*19 0" WlirC4iWJfBRa*VU»*. *L-T. 1 
8 0' MMTEK3ttT»«Mtt#X4ttttfl3a*&* 

[0 0 2 9] 'ftK»^«*&SBl3a, 13bt4, 

■f<fc 5 ic. &ssio*Tg«*;i/^-nic£fif ants 

«3*lWa»6iHlJ:3fc. Jf?*4#X«*a@17o, 171 

^«»IPl7o, 17 11*, C«l 9T*XSt:tt«*nT 

[0 0 3 0] »8*10*K*lr»T. £if)ft#X#«&a&13 
a £ 13b ©MIC, /tU 7#XttlMW4a»BRSttTy» 

z&tt&tmmiz, *«*jw-iic3d»sn&»«3 

*l*jn«>6»tr±5K, ;X'J75tfX«IMf21o, 21i*» 
ERS nT^T. g& 3 fflicBfl ft Snfc^ft© / X> 2 
2 ^S/\*U 7 #X tHT«k 5 CftoTl»5. A 'J 7 
Jff^ftlMBl-o, 211 tt, Eff2 3-p^iJ7»XKfc« 

[0 0 3 1] /t'J7;tfX#*&«14©TfcB. &!&©# 

^©DftbPttiBViTiser. ^ffii©nw^x««&6Pi3© 

2 0*>Slg8#x£-*SlCtttH3*l*>. -Tat) 
5, ^M»^7.tt*SlfB13a, 13b"Ctt. 
XflHMKlo. 21i*»&tt»Sftfc/*'J7#X*«, BP* 



(4) *JHPF5-2 7'09 9 7 

^X«*&BKl3a, 13b©Sf§tP 2 0^e.»tU3nS© 

[0 0 3 2] #Ktt#X«J&»13a. 13b£-t©i3a© 
7X>J7*xftlM8i4toHJfctt, 06fr^T«t^ir, fi 
S^10^$:[aIgbT^5S«3, 3 £j*tr,fc5t;:. t- 
>2 4o. 2 4 i jWERatu ^ISNf©K^*iffijtStl 

[0 0 3 3] 03 (b) (C«rJ:-9C. S«£JttR2 5 
i0 ©AWfC. 2»©S«3, 3****:btffcRDfW 
T, tMK©J¥3*.«2 6 o, 2 6 1 T?3fc»«2 5lcffffi 

bfc*i&'Cft^T*D', 0 2©^®8fC|9:fte.nfcP2 
8ftHW"C. S91B©W' : t"&t)-&tcS«*^D#fje,n& 
£#«2 5£. MP- 2 9A^*;l/^-SP27C^r)#ftS 
ItT, &3js^-gP27C2ffiT-3SS*g^T#5. 
[0 0 3 4] a*. *»«2 5-ft*;i^-«7CS3rr 
5l:ft HAIiHl. <b) iCS-r.fcafC, ±«©;tH , F' 
» Rfc£8«2-5©±*«||fALfc«, £8«2 5©TS3 

[0 0 3 5] H5^i-«t3K» ^mmmuo^^ 

OU>^3 1, 3 2T?->-^-r5t*lC. SCttHU® 

"U>yttO«3iaiOOlS«5l 6£43^T, [lie 
««I2©**«*, «ftfflt^">-;P35, 36Tv-;H"£ 

[0 0 3 6] $t\Z, Z<DmW\Z&^T, AKCHahtfXt 

/f^««Mfl7o, 17i*6J4Al(CBi)i*fXft«»U ffi 
©H»*X«l^l3b©2a©lH»^«l&«17o, 17 

[0 0 3 7] *LT, *IR»*^«3ie«13 a , 13bffl© 
4^ A'J7^X«mi40A'J 7^7Mf 21o, 21i^>e 

«13a, 13b<0l!>a;fciBKSnT^5. 
[0 0 3 8] ^OSIl:6^T> »*3H4fc45tf-5»- 

ji«60r pmTlHieU iD^t-^24o, 2 4 i (Ccfc 

y P tC<fc 0 #ffl^$r 5 X 10" 7 Torr*7?*a-r 2 O© 
R»*XttJie<B13a, 13a©^y^*6, A1(CH 3 ) 3 
5(? «XSrft50sccB«Eb, SmTorr tlx, 2 |}>W{*}t1"^«> 
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(5) 

7 

[0 0 3 9] &IC, 8 0©A'U7#X$ii&gB14©#X/ 
7;I^>#X£&50sccid- 5#K8tL, A1(C 

©Em#X&*&g&13b. lSbOtfxVvOl^SHrO #X 
£&50sccdS6U 5nTorr tU 2 fJ>|H3&f&T*>. * 
«C. 8:3©AU7:tfXf;i^l4©#X/X;i^67A':* 
>#X££50sccoi- 5#fflfiiEU H*0 #X£fflagl0F<9 
#S|i&£T*. C ^ ^S:20lHliiS 0 Jg-T d t "C, Al 

T. fltt®&£4^&raic8&Lj£B&frA.& Sit? 
«c< t f J S3^©«M^#ffl^£ti«U<-r.5^©ft:^ 

[0 0 4 0] ^T^IHlCfcHTtt, jfcgHDJIIRPg 

£, «es/^/-5'©is^l.s<, «*cff**i»nn 

tfX^D&A^jtSfT^, KS,i:±Stt©il^SrRl±S 

it*;ri*jBoT^s. 

[0041] n-9tmo*Mimt>*b, m#m\z& 20 

-##?#>:/P lC<fc OSB&S: 5 X10- ' TorrSTSPm 
8r3©A*U7#X/X*;l^e>7;i^>#X£&10 
OOscciSKU 100mTorrtc;&:-5,fc5lC, 7^X#T-fiE 

s^#x«*sepi3b©^xyx;^e., -en-^no^x 

13 a , 13 b ffl©/\* 'J 7 #X&*fta5l4ri> 5. $ n* 7 ;P 
:/>#X©£#i8lC«koT, MftflXWAKClUaflXi: 

fto ti*<Dm&\m±2nz>. 30 

[0 0 4 2] C©.k3lCLT. W^t)-a-©««3. 3 

m\m)i%w%tM gs&ftSHicaau ^n-25 

OOafe-r-SCtlli-DT, 5500A©A1 2 03 **g£f$|gt£ 

[0 0 4 3] 0^©^MlrfcViT, UEWcfcolCffla 
££#£Sfl-©II**#X©#fflmtC LTiE-©*lCgffi£ 
SSU &!CA'U7#XlC.fctjTKIiCift#X£HiL£ 

»cS«fc3 6U &lcAU7ffXTBM5W#X£-»t" 

[0 0 4 4] fc«V>tt. SII2©*-gPg©ffiS«ff^b 
B&£3£StcEfi-f5£&lC. **H*tt©JRW#X©» 

Hti©iaic/'C'j7^x©8Ha*istt, «o»e>^e. ^ne. 
©fc*Hft©«i'c«WB©*t8*»«stt*i:fcT, 

©Bl«ifX©»H«SffiWttfc«D«AT*BltT«)« 

[0 0 4 5] 

tRWoaWH tt±©J:5CII*5ll©5MifcJ:n«. 50 



&BW5-2 7 0 9 9 7 
•J >y«©ffl»fil0«l«r. nJTOffliCffi£©KIH-?fW 

anfc***©*«3j!«iac-rs«acat>Tv»*© 
t, »A»«efittbT#^Mi«A<T«. sa©n 

«^X©«t3«IAS^WICff*^^t75*-e#-5. * 

[0 046] M*)! 2 ©89! t«fen«, u >^««ass 

we, m\-ti7,m&mit/v) 7#x#*&»i4*t£5ic 
e&s nr v> * fc» .. mfi««ii2TS«*^y-ii?fea 

.^sssicaauTisircs, fifficauT^s. -ra 

fc-fe, #|g©Mft#X££S:tCffl9SfcHJlxAn-tS£ 

stioT. ffl9»¥*«fi±-r<5. 

[0 0 4 7] W*JH3©«fc'5tC, 2SfflS«£#f-S;b 
•Brl'UTEteS-tt. *«a»©TOffljfc&liC»'#X:te«ktf 
A*'J 7^X*^*&$ns«|jilCTS C tT, PUS IC=8. 

[0 0 4 8] «#«4©^ffeicj:n«, s-rm-an© 

ffl9.lC.ktjT, ffl9£l0rt©IIlSf#X£5S£tCAnift*. 

T«nci?, jMt©M*durc«t. s^ss-asr 
©«ia«. jn-oiift^xciRBfttjitojim^© 

■rsfcJi). fflaswa^-r*. 
[0049] H&n 5 ©<fc 5 ic irfE©SfS-g:Pt©ffla 

*frfcrjfc«C»=«©ffl9*frfc5J«bWS*. 5)5 

i»u>^«©«aaio+Tffa5t, ^-sP&fflfflsic 
■*^s^xsft*ffljiicfT&-5Jit**Tfr. fg-apg© 

flWt>»*«fcfTfc3i:fci9»T**. *&. I^CfflaS 
10T9l*«t»T*=RI»©J«*>frfc5©T, 

©rtiitiBiiRiifwdWtafti/TfTai-ict^T?*. 

ffla^*t^±T5. 
[0ffi©iamaift?n] 

[01] #5£$lc±5IK^@xfc:**i/-gfi:fc < ktf!St 

? ax t:* * 3"-tt©**R«*Rwr •s¥E0 &ika 

0T*-5. 

[02] «#ai~3-E«©JR J FJHXt;^*->-«B© 

[0 3] fflas^TErtE-rssfi^y-s^-rHTa 
s. 

[H4] ■WflXttiraoKtfHHT**. ... 

[05] >tU7:»XflH&»©IWrHHT**. 

[06] hMMHWRBB'teS. 

[0 7] tt*©B?lxe**^-ttB©6BB9**' 

f0T&£. 
[«F#©RW1 

1 SSS 

2 R^tt©SS*JP^- 

3 g& 

4 a. 4b, 4 c SC*WX#i:*&§i 

5 Rtg 
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. 9 

6a. 6b mmxma 

7 

8 

9 rtM 

10 vysfv&mmg. 

12 ®tmffi 

M 

13 JRAtfXWKtf. 

13b Sg=©iE*WX#;*&6B 

14 ;v)7Xxm& 
15 

16 J6« 

. [01] 




(6) ^¥5-2.70 9 9 7 

i0 

17o, 171 KfltfX&ISS 

18 JX)\> 

19 Eff 

20 Wfa.U 

P ^-^^#>^ 

21o, 21 i A*'J7#X#i£1? 

22 SX)V 

23 eew 

24o,24i k— ^ 
i0 25 gfc£*3M£- 

26o,26i 8MKK>I¥3*.K 
27 

28 P 

29 MQ 

[02] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



L^iaun^sjj j 
[Claim 1] By putting a substrate by turns into a material gas ambient atmosphere of two or more different species, and torming 
membranes by turns to a substrate side It sets to atomic layer epitaxy equipment which obtains predetermined thickness, and is a 
tubed outer wall (8). A wall (9) By arranging in the shape of a concentric circle An inside-and-outside wall (8 9) [ in a processing 
room (10) of having formed a ring-like processing room (10) in between and the shape of this ring ] Two or more substrates (3) A 
substrate electrode holder (1 1) which sets a predetermined gap to a circumferencial direction and is moreover held to a tangential 
direction was prepared, Atomic layer epitaxy equipment characterized by attaching the aforementioned substrate electrode holder 
( 1 1 ) in a rolling mechanism ( 1 2) which makes a center of a ring-like processing room ( 1 9) the center of rotation. 
[Claim 2] Atomic layer epitaxy equipment according to claim 1 characterized by having set a predetermined gap to a circumferencial 
direction and arranging a material gas feed zone (13) and the barrier gas supply section (14) in the aforementioned ring-like 
processing room (10) by turns. ■ . ' . 

[Claim 3] To said substrate electrode holder (11), they are 2 sets of substrates (3 3). It is carried in the state of confrontation, and is a 
very close substrate (3 3) about an aforementioned material gas feed zone (13) and the aforementioned barrier gas supply section 
(14) Atomic layer epitaxy equipment characterized by arranging across a path. 

[Claim 4] By putting a substrate by turns into a material gas ambient atmosphere of two or more different species, and forming 
membranes by turns to a substrate side In the atomic layer epitaxy method for obtaining predetermined thickness, first, make the 
whole processing room into an ambient atmosphere of the first material gas, and a substrate is exposed into it. By next, thing for 
which the whole processing room is made into an ambient atmosphere of the second material gas, a substrate is exposed into it, and 
then this material gas is swept away by barrier gas after sweeping away this material gas by bamer gas While performing a method 
of switching an ambient atmosphere of material gas of a different kind in time, and forming membranes as a first stage story and 
arranging an ambient atmosphere of the first aforementioned material gas, and an ambient atmosphere of the second material gas by 
turns after that An atomic layer epitaxy method characterized by performing a method of switching spatially an ambient atmosphere 
of material gas of a different kind, and forming membranes by establishing an ambient atmosphere of barrier gas between ambient 
atmospheres of each material gas, and passing the aforementioned substrate in each of these ambient atmospheres as a second stage 

[Saim 5] An atomic layer epitaxy method according to claim 4 characterized by processing a second stage story which switches 
spatially an ambient atmosphere of material gas of a different kind, and forms membranes all over a processing room of the shape of 
a ring according to claim 2 after processing a first stage story which switches an ambient atmosphere of the aforementioned material 
gas of a different kind in time, and forms membranes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the atomic layer epitaxy method and atomic layer epitaxy equipment which are one 
of the thin film coating technology. Film upgrading of a thin film, such as crystallinity and homogeneity, is demanded with the 
advancement of thin film use technology in recent years. The method of carrying out growth control of the semiconductor thin film 
which constitutes the functional device which used the quantum size effect especially on single atomic layer level is needed, and the 
crystalline good semiconductor membrane formation technology by the atomic layer epitaxy method attracts attention. 
[0002] Moreover, when not stopping at a semiconductor thin film but forming an insulator layer, the thin film of high quality can be 
formed similarly. For example, high resisting pressure, defect-free, and a longevity life are required, and the insulating layer of a thin 
film EL (electroluminescence) panel needs to realize membraneous quality of the high quality which does not include an impurity, a 
film defect, etc. in a thin film. Since an atomic layer epitaxy method switches two or more gas used as a raw material by turns, and 
supplies it to a substrate and it forms it one layer at a time in case it forms a thin film, it can form the thin film of high quality. 
[0003] 

[Description of the Prior Art] Drawin g 7 is drawing showing the principle of the conventional atomic layer epitaxy equipment 
indicated by JP,57-35158,B. (a) As for drawing, the material gas feeders 4a, 4b, and 4c containing the material gas A, B, and C of a 
class which counters at installation and each substrate 3 and is different are arranged by the external surface of the cylinder-like 
substrate electrode holder 2 in the substrate 3 at the fixed gap in the vacuum chamber 1 at the circumferencial direction. 
[0004] Therefore, if its attention is paid to one certain substrate, since [ of B gas, C gas, and A gas -- ] it is put to material gas, the 
atomic layer epitaxy membrane formation [ by / to the beginning / to A gas ] by three kinds of material gas will be attained in order 
next, because the substrate electrode holder 2 rotates counterclockwise. 

[0005] on the other hand, the thing for which, as for (b) drawing, installation and a disk 5 rotate two or more substrates 3 at a fixed 
gap to a rotating disk 5 all over the processing room 1 at a circumferencial direction -- each substrate - feed hopper 6a of material 
gas A, and feed hopper 6b of material gas B -- it moves to feed hopper 6a of material gas A again, and material gas of a different 
kind is supplied by turns. 

[0006] (c) After drawing attaches many substrates 3 in the electrode holder into the vacuum chamber 1, supplies material gas A to a 
vacuum chamber 1, and supply material gas A to all the substrates 3 all at once and it exhausts material gas A from an exhaust port 
7, it supplies material gas B. Thus, atomic layer epitaxy membrane formation is performed by supplying material gas A and B by 
turns. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the feed zone of material gas of a different kind is prepared in a spatially 
different location by the method of (a) drawing and (b) drawing, a substrate rotates a that front and it passes, the hermetic seal of 
between a substrate and material gas feed hoppers cannot be carried out, but there is a problem that material gas of a different kind is 
mixed all over the processing room 1 , and the effect affect membraneous quality cannot be disregarded. 

[0008] Moreover, it is inferior to mass-production nature, and is not suitable for processing a lot of substrates except that dust is 
generated in the processing interior of a room and membraneous quality is reduced, since a substrate must be stopped and 
longitudinal slide movement of the material gas feed hopper must be carried out to a substrate, when it is made hermetic-seal 

structure. . 
[0009] On the other hand, although there is no possibility of material gas of a different kind mixing the method of replacing material 
gas A and B by turns into a vacuum chamber 1 as shown in (c) drawing if material gas is replaced completely, and spoiling 
membraneous quality, since a switch of material gas takes time amount, a chip and processing efficiency are low to the continuity of 
processing, and it is not suitable for mass production method. Moreover, a vacuum chamber 1 becomes large and all [ more than ] 
have problems, like exhaust air takes time amount. 

[0010] Moreover, since covering spatially between material gas of a different kind is also proposed by barrier gas and it does not 
need the time amount of a gas switch by it, the time amount which 1 cycle takes is short, and productivity is high. However, the 
problem of electric shielding between material gas of a different kind not being enough, and material gas being mixed and spoiling 
membraneous quality, is not avoided. 

[0011] Paying attention to such a problem, the technical technical problem of this invention is suitable for mass production method, 
and is. to realize the atomic layer epitaxy equipment and the atomic layer epitaxy method moreover do not reduce membraneous 
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quality. 
[0012] 

[Means for Solving the Problem] Drawing 1 is a plan and a drawing of longitudinal section explaining radical Motohara ** of atomic 
layer epitaxy equipment by this invention, and an atomic layer epitaxy method. Invention of claim 1 is arranging a tubed outer wall 8 
and a tubed wall 9 in the shape of a concentric circle, and the ring-like processing room 10 is formed between the inside-and-outside 
wall 8 and 9. 

[0013] And the substrate electrode holder 1 1 which sets a predetermined gap to a circumferencial direction and moreover holds it to 
it in a tangential direction is arranged in two or more substrates 3 in the processing room 10 of the shape of this ring. Moreover, the 
aforementioned substrate electrode holder 1 1 is attached in the rolling mechanism 12 which makes a center of the ring-like 
processing room 10 the center of rotation. 

[0014] Invention of claim 2 is the configuration that set a predetermined gap to a circumferencial direction and the material gas feed 
zone 13 and the barrier gas supply section 14 are arranged in the ring-like processing room 10 by turns, in the above equipments. 
[0015] 2 sets of substrates 3 and 3 are carried in said substrate electrode holder 1 1 in the state of confrontation, and invention of 
claim 3 is the configuration which arranged the aforementioned material gas feed zone 13 and the aforementioned barrier gas supply 
section 14 across a path of the very close substrates 3 and 3. 

[0016] Invention of claim 4 is an atomic layer epitaxy method, and after it performs an art of a first stage story first, it processes a 
second stage story. After processing of a first stage story makes the whole processing room an ambient atmosphere of the first 
material gas, exposes a substrate into it and then sweeps away this material gas by barrier gas, it is the method of being sweeping 
away this material gas by barrier gas next, and forming membranes by making the whole processing room into an ambient 
atmosphere of the second material gas, exposing a substrate into it, and switching an ambient atmosphere of material gas of a 
different kind in time. 

[0017] Processing of a second stage story performed after that is establishing an ambient atmosphere of barrier gas between ambient 
atmospheres of each material gas, and passing the aforementioned substrate in each of these ambient atmospheres, and is the method 
of switching spatially an ambient atmosphere of material gas of a different kind, and forming membranes while it arranges an 
ambient atmosphere of the first aforementioned material gas, and an ambient atmosphere of the second material gas by turns. 
[0018] When processing a second stage story after invention of claim 5 processes the aforementioned first stage story, it is the 
method of performing all over a processing room of the shape of a ring according to claim 2. 
[0019] 

[Function] Since the processing room 10 has become ring-like and it has the structure of setting and arranging a predetermined gap 
and making a circumferencial direction rotating two or more substrates 3 in it, like claim 1, the processing room 10 is narrow to the 
number of sheets of a substrate. Therefore, exhaust air capacity can be reduced, and exhaust air effectiveness is high and can switch 
material gas of a different kind efficiently. Moreover, since there is no sliding section all over the processing room 10, there is little 
raising dust and a good film is obtained. 

[0020] Like claim 2, since a predetermined gap is set to a circumferencial direction and the material gas feed zone 13 and the barrier 
gas supply section 14 are arranged by turns in it by the aforementioned ring-like processing room 10, only by continuing or 
intermittent rotating the substrate electrode holder 1 1 by the aforementioned rolling mechanism 12, many substrates 3 rotate the 
inside of the ring-like processing room 10 in it, and material gas and barrier gas are supplied to it by turns. 

[0021] Thus, since barrier gas is supplied between material gas all over the narrow ring-like processing room 10, it can control that 
barrier gas of a different kind is mixed, and deterioration of membraneous quality can be prevented. Moreover, since [ to which a 
substrate passes through the inside of material gas and material gas by turns ] only, unlike taking material gas of a different kind in 
and out of a processing room by turns, processing effectiveness improves and it is suitable for mass production. 
[0022] According to claim 3, 2 sets of substrates 3 and 3 are carried in said substrate electrode holder 1 1 in the state of confrontation, 
by having arranged the aforementioned material gas feed zone 13 and the aforementioned barrier gas supply section 14 across the 
path of the very close substrates 3 and 3, 2 sets can form membranes at a time to coincidence, and processing effectiveness improves 
further. 

[0023] in order according to the method of claim 4 to replace the material gas in the processing room 10 completely and to form 
membranes by processing of a first stage story first » mixing of material gas of a different kind ~ perfect -- avoiding - atomic layer 
epitaxy membrane formation of a good film - it can do. In order that the ambient atmosphere of barrier gas may be established 
between the ambient atmospheres of each material gas and the aforementioned substrate may pass through the inside of each of these 
ambient atmospheres while arranging the ambient atmosphere of the first material gas, and the ambient atmosphere of the second 
material gas by rums after forming membranes to thickness predetermined by this method, processing effectiveness improves. 
[0024] And since membranes are formed by the method that mixing of different-species material gas can be prevented certainly, the 
first film which influences the quality of the whole film can be mass-produced, without reducing membraneous quality. 
[0025] Since the capacity of the ring-like processing room 10 is small like claim 5 when the membrane formation method of 
processing a second stage story is performed all over the processing room 10 of the shape of a ring according to claim 2 after 
processing the aforementioned first stage story, the gas exchange in processing of a first stage story can be performed quickly, and 
membrane formation of a first stage story can also be performed efficiently. Moreover, since membrane formation of a second stage 
story is also performed succeedingly at the same processing room 10, membrane formation of a first stage story and membrane 
formation of a second stage story can be performed continuously, and processing effectiveness improves also at this point. 
[0026] 

[Example] Next, an example explains how the atomic layer epitaxy equipment and the atomic layer epitaxy method by this invention 
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are materialized in practice. D rawin g 2 is the perspective diagram showing the example of atomic layer epitaxy equipment according 
to claim 1 to 3, and drajyving 3 is drawing showing the substrate electrode holder 1 1 which rotates all over the processing room 10 of 
this example equipment. 

[0027] As for the processing room 1 0 of the shape of a ring formed between the tubed outer wall 8 and the wall 9, upper limit is 
sealed with the crown plate 15. And in the example of illustration, it has structure which inserted the substrate electrode holder 1 1 of 
the shape of a polygon as shown in drawin g 3 from the bottom all over the ring-like processing room 10. And as shown in drawing.], 
(b), the pars basilaris ossis occipitalis of the processing room 10 is a range used as the hindrance of rotation of the substrate electrode 
holder 1 1 , and is closed by the bottom plate 16. 

[0028] In the example of illustration, four material gas feed zones 1 3 are arranged at intervals of 90 degrees like towing 1 . And the 
first gas is supplied from material gas feed zone 13a currently arranged at intervals of 1 80 degrees, and the second gas is supplied 
from other material gas feed zone 13b. . 
[0029] As each material gas feed zones 13a and 13b are shown in drawing 4 , the material gas supply pipes 17o and 17i are arranged, 
and material gas blows off from the nozzle 18 of a large number which were able to be opened in the substrate 3 side so that the 
substrate 3 supported by the substrate electrode holder 1 1 all over the processing room 10 may be pinched from inside and outside. 
The material gas supply pipes 17o and 17i are connected to the source of gas for piping 19, and used gas is discharged by turbo 
molecular pump P for exhaust air from an exhaust port 20. 

[0030] The barrier gas supply section 14 is arranged among each material gas feed zones 13a and 13b all over the processing room 
10 Like [ the barrier gas supply section 14 ] a material gas feed zone, as shown in drawing J. , the barrier gas supply lines 21o and 
21i are arranged, and barrier gas blows off from the nozzle 22 of a large number which were able to be opened in the substrate 3 side 
so that the substrate 3 supported by the substrate electrode holder 1 1 may be pinched from inside and outside. The barrier gas supply 
lines 2 1 o and 2 1 i are connected to the source of barrier gas for piping 23. 

[0031] Under the barrier gas supply section 14, the exhaust port of used gas is not opened but is discharged together with material 
gas from the exhaust port 20 of the material gas feed zone 13 of both sides. That is, in each material gas feed zones 13a and 13b, 
since the barrier gas supplied from the barrier gas supply lines 21o and 21i of both sides is discharged from the exhaust port 20 of the 
material gas feed zones 13a and 13b, the material gas of both sides of a different kind is unmixable. 

[0032] Between each material gas feed zones 13a and 13b and the barrier gas supply section 14 of the preceding paragraph, as shown 
in drawing! , Heaters 24o and 24i are arranged and the reaction at the time of membrane formation is made to be promoted so that 
the substrates 3 and 3 turning around the inside of the processing room 10 may be pinched. 

[0033] As shown in drawing 3 (b), 2 sets of substrates 3 and 3 are attached in both sides of the substrate support plate 25 back to 
back and it has structurTwhich carries out press immobilization to the support plate 25 with the frame-like presser-foot boards 26o 
and 26i On the other hand, the window frame-like electrode-holder section 27 has structure connected in the shape of a ring, and the 
polygon-like substrate electrode holder 1 1 opens the door 28 prepared in the outer wall 8 of -drawing 2 , is attaching in the electrode- 
holder section 27 the support plate 25 with which the substrate's was attached in the aforementioned confrontation from a opening 
29, and can equip each electrode-holder section 27 at a time with 2 sets of substrates. [ much ] 

[0034] In addition, after inserting the upper limit of a support plate 25 in an upper guide slot as shown in dmyjngj. (b) in order to 
equip the electrode-holder section 27 with a support plate 25 for example, various kinds of modes, such as inserting the lower limit 
of a support plate 25 in a lower guide slot, are possible. ; . 

[0035] As shown in drawing 5 , while fixing the inner edge of a rolling mechanism 12 to the shaft 30 by which motonsed is carried 
out and carrying out theseal of the upper and lower sides of this fixed part with O rings 31 and 32, the ring-like processing room 10 
can be completely sealed by sealing the upper and lower sides of a rolling mechanism 12 with a top cover 33 and the lower lid 34. 
On the other hand, in the pars basilaris ossis occipitalis 16 of the ring-like processing room 10, the seal of the periphery section of a 
rolling mechanism 12 can also be carried out with the magnetic fluid seals 35 and 36 like drawing .4 . 

[0036] Next, it sets to this equipment and they are aluminum(CH3) 3 gas and H20. It is aluminum 203 with gas. The example which 
forms a polycrystal thin film is explained. Using both sides of the support plate 25 with which the substrate electrode holder 1 1 of 
drawing was equipped, a total of 24 substrates was attached so that it might cover with a glass substrate. Moreover, aluminum(CH3) 
3 gas is supplied from 2 sets of material gas supply pipes 17o and 17i of each material gas feed zone 13a, and it is H20 from 2 sets 
of material gas supply pipes 17o and 17i of other material gas feed zone 13b. Gas is supplied. 

[0037] And from the barrier gas supply lines 21o and 21i of the barrier gas supply section 14 between each material gas feed zone 
13a and 13b, Ar is supplied as barrier gas. The heater for substrate heating is arranged by each eight outer wall and walls of every, 
and the preceding paragraph of each material gas feed zones 13a and 1 3b. 

[0038] In this equipment, membrane formation processing of the first stage story in claim 4 is performed. First, the substrate 
electrode holder 1 1 is rotated by rotational-speed 60rpm, and it is about each substrate 3 by the heating heaters 24o and 24i. It heats 
at 400 degrees C and an ambient atmosphere is exhausted to 5xlO-7Torr by four turbo molecular pump P. They are a 50 seem each 
sink and 5mTorr about the gas nozzle of two material gas feed zones 13a and 13a to aluminum(CH3) 3 gas. It carries out and holds 
for 2 seconds. - 

[0039] Next, a sink and aluminum(CH3) 3 gas are removed for the gas nozzle of the eight barrier gas supply sections 14 to argon gas 
from the ring-like processing room 10 for 50 sccm(s) each and 5 seconds. Next, the gas nozzle of two material gas feed zones 13b 
and 13b to H20 They are a 50 seem each sink and 5mTorr about gas. It carries out and holds for 2 seconds. Next, they are a sink and 
H20 for 50 sccm(s) each and 5 seconds about the gas nozzle of the eight barrier gas supply sections 14 to argon gas. Gas is removed 
from the inside of the processing room 10. By repeating this cycle 20 times, it is aluminum 203. The good growth nucleus has been 
formed Generally in membrane formation by atomic layer epitaxy, the nuclear growth in the phase in early stages of membrane 
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formation initiation governs a subsequent membrane formation condition. Therefore, if membranes are formed by setting up early 
growth conditions certainly, a setup of the membrane formation conditions on and after the middle in which it continues will not 
have the necessity of making it severe, in many cases. 

[0040] Then, in this invention, a setup of a membrane formation parameter tends to carry out a membrane formation initial stage, the 
time gas switch method which can be held certainly is held, the good spatial gas switch method of the sex from happiness in the next 
life is held, and it is aiming at raising both membraneous quality and productivity. 

[0041] After processing of a first stage story finishes, in order to perform membrane formation processing of the second stage story 
in claim 4, an ambient atmosphere is once exhausted to 5xl0-7Torr by four turbo molecular pump P. Pressure regulation is carried 
out with an orifice valve so that argon gas may be set to a 1000 seem each sink and lOOmTorr from eight barrier gas nozzles. Next, 
every 50 seems each of each gas are passed from the gas nozzle of material gas feed zone 13a, and the gas nozzle of material gas 
feed zone 13b! However, they are aluminum(CH3) 3 gas of material gas, and H20 by the steady flow of the argon gas supplied from 
the barrier gas supply section 14 between each material gas feed zone 13a and 13b. Mixing of gas is prevented. 
[0042] Thus, the very close substrates 3 and 3 are aluminum(CH3) 3 ambient atmosphere and H20. It is 5500A aluminum 203 by 
passing an ambient atmosphere by turns and rotating a total of 2500 times. The polycrystal thin film was able to be obtained. 
[0043] After making the whole processing room into the ambient atmosphere of the first material gas as mentioned above in the 
equipment of the example of illustration, exposing a substrate into it and then sweeping away this material gas by barrier gas, the 
whole processing room is made into the ambient atmosphere of the second material gas, a substrate is exposed into it, and forming 
membranes only by the method of switching the ambient atmosphere of material gas of a different kind in time, and forming 
membranes by next sweeping away this material gas by barrier gas, does not interfere, either. 

[0044] Or the ambient atmosphere of barrier gas is established between the ambient atmospheres of each material gas, it is passing 
the aforementioned substrate in each of these ambient atmospheres from the start, and while arranging the ambient atmosphere of the 
first material gas, and the ambient atmosphere of the second material gas by turns, even if it switches spatially the ambient 
atmosphere of material gas of a different kind and forms membranes, it does not interfere, without performing processing of the 
aforementioned first stage story. 

[0045] . 
[Effect of the Invention] As mentioned above, according to invention of claim 1, all over the ring-like processing room 10, since it 
has structure which two or more substrates 3 arranged at the predetermined gap at the circumferencial direction rotate, exhaust air 
capacity is reduced, exhaust air effectiveness can be made high, and material gas of a different kind can be switched efficiently. 
Moreover, there is no sliding section all over the processing room 10, and the membraneous fall by raising dust does not occur. 
[0046] According to invention of claim 2, since the material gas feed zone 13 and the barrier gas supply section 14 are arranged in 
the ring-like processing room 10 by turns, by the rolling mechanism 12, it passes through the inside of material gas and barrier gas 
by rums, membranes can be formed only by continuing or intermittent rotating the substrate electrode holder 1 1, and it is suitable for 
mass production. That is, unlike the method of taking material gas of a different kind in and out of a processing room by turns, 
processing effectiveness improves. 

[0047] Like claim 3, it is made to rotate back to back by carrying out 2 sets of substrates, and 2 sets can form membranes at a time 
from the both sides of a substrate path to coincidence by making it the structure where material gas and barrier gas are supplied, and 
processing effectiveness improves further. 

[0048] According to the method of claim 4, a good film can be first formed by replacing the material gas in the processing room 10 
completely, and forming membranes by processing of a first stage story, and the ambient atmosphere of the first material gas and the 
ambient atmosphere of the second material gas are arranged by turns, and in order for a substrate to rotate the inside of it and to pass, 
processing effectiveness of processing of a second stage story improves. 

[0049] If the membrane formation method of processing a second stage story is performed all over the processing room 10 of the 
shape of a narrow ring like claim 5 after processing the aforementioned first stage story, the gas exchange in processing of a first 
stage story can be performed quickly, and membrane formation of a first stage story can also be performed efficiently. Moreover, 
since membrane formation of a second stage story is also performed succeedingly at the same processing room 10, membrane 
formation of a first stage story and membrane formation of a second stage story can be performed continuously, and processing 
effectiveness improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . 

[Dr a wi n g 1] It is the plan and cross section explaining radical Motohara ** of the atomic layer epitaxy equipment by this invention, 

and an atomic layer epitaxy method. , . 

[Drawing 21 It is the perspective diagram showing the example of atomic layer epitaxy equipment according to claim 1 to 3. 
[Drawi n g 3] It is drawing showing the substrate electrode holder which rotates all over a processing room. 
[Draw[ It is the drawing of longitudinal section of a material gas feed zone. 
[Drawing 5] It is the drawing of longitudinal section of the barrier gas supply section. 
[Drawing 61 It is the drawing of longitudinal section of a heating unit. 

[ Drawin g 7] It is drawing showing the various principles of conventional atomic layer epitaxy equipment. 
[Description of Notations] 

1 Vacuum Chamber 

2 Cylinder-like Substrate Electrode Holder 

3 Substrate 

4a, 4b, 4c Material gas feeder 
5 Disk 

6a, 6b Material gas feed hopper 

7 Exhaust Port 

8 Outer Wall 

9 Wall 

10 Ring-like Processing Room 

1 1 Substrate Electrode Holder 

12 Rolling Mechanism 
M Motor 

13 Material Gas Feed Zone 

13a The first material gas feed zone 
1 3b The second material gas feed zone 

14 Barrier Gas Supply Section 

15 Crown Plate 

16 Bottom Plate 

17o, 17i Material gas supply pipe 

18 Nozzle 

19 Piping 

20 Exhaust Port 

P Turbo molecular pump 

2 lo, 21 i Barrier gas supply line 

22 Nozzle 

23 Piping 
24o, 24i Heater 

25 Substrate Support Plate 

26o, 26i Frame-like presser-foot board 

27 Electrode-Holder Section 

28 Door 

29 Opening 
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